Abstract. This paper investigates new sources of thermospheric non thermal (hot) oxygen due to exothermic reactions involving numerous minor (ion and neutral) and roetastable species. Numerical calculat,ions are performed for low latitude, daytime, winter conditions, with moderately high solar activity and low magnetic activity. Under these conditions we find that the quenching of roetastable species are a significant source of hot oxygen, with kinetic energy production rates a factor of ten 
Introduction
The possibility of a hot atomic oxygen geocorona was first discussed theoretically by Rohrbaugh and Nisbet [1973] 
Model
The hot oxygen production rates are calculated using the Field Line Interhemispheric Plasma (FLIP) transport model . This model solves the coupled time dependent energy, momentum, and continuity equations for the major ions We have identified a total of twenty six possible sources of hot oxygen. They are listed in Table 1 and are taken from Rees [1989] . Note that reactions 1, 2 and 3 have been previously exmined as a source of hot oxygen by Rohrbaugh and Nisbet [1973] . In this paper we make no attempt to decide the partitioning of energy amongst the products of the reactions. This partitioning can be complex depending on the pathways for the reactions. In reactions involving atomic species of similar masses (O and N) it is probably reasonable to assume that the electronic energy is shared equally by the resulting products, whereas in reactions involving molecules, the energy partitioning is complicated by possible electronic and vibrational excitation of the molecule. For example, reaction 10 (O+(2D) + N 2 ---) O + N2 +) viously known sources (reactions 1, 2 and 3) in order to demonstrate the potential importance of these new sources. We emphasize that it is the local production of hot oxygen that is calculated here. The final distribution of hot oxygen atoms will depend on collisions and transport, and is beyond the scope of this paper. Transport will become important above 300 -400 km and will be primarily responsible for populating the exosphere. While the number density production rates are useful indicators of which sources may be of significance to the hot O population, the kinetic energy production rates are of greater interest because they are a direct measure of the available kinetic energy for the product oxygen atom. These kinetic energy production rates ( Figure 2) were obtained by multiplying the number density production rate by the exothermicity for each reaction in Table 1 . In general, the energy imparted to the atomic oxygen will only be half of the total energy. •4 (reaction 5) and O+(2P) (reaction 6) by atomic oxygen are also large sources of hot oxygen at high altitudes. The fact that reactions 1 to 7 all produce atoms of similar mass means that the partitioning of energy between the two reaction products will be similar for these reactions. Therefore, the kinetic energy production rates due to these reactions can be compared directly. A detailed study is now under way to ascertain the diurnal, seasonal, and solar cyclical variations of the main sources of hot O. Further work is also needed to determine the partitioning of energy between the products of the reactions that may produce energetic 0 atoms.
